were no nevoid cells in the choroid. A small part of the tumor cells showed tubular or lobular proliferation and choroidal invasion. Immunohistochemistry revealed positive staining in tumor cells with 4 antibodies. Tight cellular junctions specific to the RPE were confirmed by electron microscopy. The final diagnosis was RPE adenocarcinoma. Conclusions: Most pigmented intraocular tumors are nevus and malignant melanomas of the choroid. It is easy to misdiagnose a RPE adenocarcinoma as a malignant melanoma of the choroid. An exact differential diagnosis should be determined by immunohistopathological and electron microscopic examination.
presents to the ophthalmic pathologist with a presumptive diagnosis of malignant melanoma of the choroid [2, 4, 5] . We report a histopathologically confirmed case of RPE adenocarcinoma that was clinically diagnosed as a malignant melanoma of the choroid.
Case Report
A 36-year-old male was referred to Kansai Medical University Hospital on July 7, 1994 , because of floaters in his left eye for the previous 2 months. A subretinal pigmented mass was detected by the referring physician. Our initial examination revealed best-corrected distance visual acuity as 20/20 in each eye. The right eye was unremarkable. Intraocular pressure and anterior segment slitlamp examination of the left eye was normal, but there was mild vitreous opacity. Fundus examination disclosed a darkly pigmented mass at the equator superotemporally in the left eye measuring approximately 5-6 disc diameters. The mass had considerable yellowish intraretinal exudation and was surrounded by flat exudative retinal detachment ( Fig. 1 a) . Fluorescein angiography showed early hypofluorescence and late intense leakage. Moreover, fluorescein angiography revealed a vascularized tumor with some of the blood supply appearing from the retinal vasculature ( Fig. 1 b) . B-scan ultrasonography demonstrated a pedunculated mass with acoustic solidity and no choroidal excavation ( Fig. 1 c) . Magnetic resonance imaging findings showed a hyperintense focus on T1-weighted images and a hypointense focus on T2-weighted images ( Fig. 1 d, e) . The clinical diagnosis was malignant melanoma of the choroid [5] . The mass was totally resected with a transscleral approach with pars plana vitrectomy and an encircling procedure on August 31, 1994. This operation was performed without complications [5] . Postoperative fundus examination showed retinochoroidal defect and bare sclera at the site of the resected region ( Fig. 1 f) . Fifty-four months following the surgery, the patient had no local recurrence and no systemic metastasis. Final visual acuity in his left eye was 20/16. Histopathological results were performed as below.
Gross inspection of the sectioned tumor disclosed a domeshaped, pigmented mass measuring 7.5 × 5.5 mm in basal diameter and 3.5 mm in thickness that was located on the choroid in the superotemporal region. The tumor arising from the ora serrata was raised highly toward the retina, partially including the pars plana ( Fig. 2 a) .
Microscopic examination of hematoxylin and eosin-stained samples showed that the tumor was abruptly elevated from the 40 RPE ( Fig. 2 b) . The main part of the tumor was present on Bruch's membrane and focally invaded the retina at its apex and the choroid at its base. There were no nevoid cells in the choroid, which is consistent with the typical appearance of malignant melanoma of the choroid ( Fig. 2 c) . Most of the tumor cells contained a number of intracytoplasmic vacuoles and were heavily pigmented. The tumor cells had a nuclear pleomorphism and prominent nucleoli ( Fig. 2 d) . Periodic acid-Schiff staining revealed apparent basement membrane around the tubularly proliferated tumor cells ( Fig. 2 e) . A small part of the tumor showed a tubular or lobular proliferation pattern of the cells with relatively few melanin granules ( Fig. 2 e) . Intracytoplasmic vacuoles showed partial positivity for colloidal iron staining at the ciliary body ( Fig. 2 f) . Immunohistochemical staining of the tumor cells were positive for S-100 protein (i.e., calcium-binding protein), HMB-45 (i.e., a melanoma-specific antigen), epithelial membrane antigen (EMA), and AE-1 (i.e., a low-molecular-weight cytokeratin marker) ( Fig. 3 ) .
The appearance of the tumor cells on electron microscopy exhibited intracytoplasmic vacuoles that contained an amorphous substance with a high electron density. There were cell membrane structures among the vacuoles ( Fig. 4 a) . The tumor cells contained many melanin granules and showed pleomorphic nuclei and prominent nucleoli. The cytoplasm of the tumor cells, comprising foamy cells, contained many developmental rough endoplasmic reticulum areas and mitochondria ( Fig. 4 b) . Most of the melanosomes were mature and round ( Fig. 4 b) . We confirmed the presence of tight junctions between the tumor cells, which indicated that this tumor was derived from the RPE ( Fig. 4 c, d ). From the above findings, our final histopathological diagnosis was a RPE adenocarcinoma.
Discussion
Because there are only a few reports on RPE adenocarcinomas, it is very difficult to distinguish between RPE adenocarcinomas and malignant melanomas of the choroid [1] [2] [3] . Currently, RPE adenocarcinomas are treated as malignant melanomas of the choroid without histological confirmation [6] . Indeed, our initial clinical diagnosis was malignant melanoma of the choroid [5] .
Neoplasms of the RPE are uncommon. A RPE adenocarcinoma readily has been caused by reactive hyperplasia and metaplasia following trauma, inflammation, or degenerative processes that involve the choroid or retina. These may also occur without an apparent cause [7] [8] [9] . In the case reported herein, there was no history of any of these events.
A particularly important feature of a RPE adenocarcinoma is the occasional presence of a dilated retinal feeder vessel, a feature very rarely found with malignant melanoma of the choroid. Shields et al. [4] found dilated retinal vessels in 8 out of 13 RPE tumors. Dilated retinal vessels are observed rarely when malignant melanoma of the choroid invades the retina. The blood supply of a uveal melanoma arises from the rich choroidal vasculature, whereas RPE tumors are supplied by the retinal vasculature. Fluorescence angiography confirmed that retinal vessels supplied the tumor in our case. RPE adenocarcinoma classically appears as a heavily pigmented fundus tumor, occasionally with surrounding subretinal fluid and exudative retinopathy with yellowish deposits. The fundus lesion in our patient resembled the RPE tumors reported previously by Shields et al. [10] [11] [12] . These features are rare in malignant melanomas of the choroid. Biopsy can be used to distinguish RPE adenocarcinoma from malignant melanoma of the choroid, but this method is very difficult, even for experienced pathologists [4, 12] . Most RPE tumors require treatment because RPE tumors show progressive growth that causes visual loss and destroys the eye structure [4, 12] . Radiation therapy is one treatment option but does not appear to be highly effective [4, 13] . There has been rare documentation of extraocular extension or metastasis [9] . We therefore performed therapeutic diagnosis by tumor resection. With regard to pathological findings, it was difficult to distinguish between RPE adenocarcinoma and malignant melanoma of the choroid. In fact, a pathologist at our hospital initially diagnosed this case as a malignant melanoma of the choroid [5] . In addition, it is difficult to distinguish RPE adenocarcinoma from RPE adenoma. The reasons for finally making the diagnosis of RPE adenocarcinoma in our case were the following. There were no nevoid cells in the choroid, which should indicate malignant melanoma. The main part of the tumor protruded into the vitreous cavity from the RPE. Only a small part of the tumor showed invasion to the choroid. Tumor cells showed nuclear pleomorphism, which indicated RPE adenocarcinoma, not adenoma.
Histopathologically, RPE tumors were classified into vacuolated, tubular, and mixed types by Font RL [14] . We could confirm both vacuolated and tubular appearances in our case, which meant mixed type.
The immunohistochemical evidence supporting a RPE origin was unequivocal [1] . Shields et al. [15] reported that RPE tumor cells showed coexpression for epithelial markers and melanocytic markers. In our case, we obtained positive staining for both markers.
In published retrospective case series, very few reports showed electron microscopic findings of RPE tumors [1, 16] . This case is the first to report electron microscopic findings of an RPE adenocarcinoma in an Asian patient. Electron microscopy showed tight junctions between tu- 
